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[57] ABSTRACT 

The invention is directed to a method for controlling a 
ventilating apparatus wherein an adjustment selected 
according to patient data is changed for optimization 
after a work-in time period. A first simulator unit simu- 
lating the characteristic values of the ventilating appa- 
ratus and a second simulator unit simulating patient 
parameters taken from patient data are connected to a 
ventilating apparatus such that the new adjustment is 
processed first on the first simulator unit with un- 
changed adjustment of the ventilating apparatus. The 
resulting output values of the first simulator unit are 
coupled with the patient data of the second simulator 
unit such that the effects of the changed adjustment on 
the patient are derived as simulated new patient data. A 
switchover of the ventilating apparatus to the new ad- 
justment can take palce by means of a control com- 
mand. 

3 Claims, 1 Drawing Sheet 
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to the new adjustment can occur by means of a control 
METHOD FOR CONTROLLING A VENTILATING command. 

APPARATUS USING A SIMULATOR Such a method wherein the ventilating apparatus and 

ARRANGEMENT the patient are simulated makes possible an estimate of 

5 the new patient data as a consequence of the new adjust- 
FIELD OF THE INVENTION me nt without the occurrence of any effect on the pa- 

The invention relates to a method for controlling a tient who continues to be ventilated according to the 
ventilating apparatus for which an adjustment selected original adjustment. If the new adjustment proves to be 
according to patient data is to be changed for optimize- advantageous in that patient data is obtained as ex- 
tion after a work-in time period. 10 P ected values that m more optimal with respect to the 

original setting, then a switchover of the ventilating 
BACKGROUND OF THE INVENTION apparatus to the new adjustment can take place by 

When adjusting ventilating apparatus such as in the means of a control command such as by means of a 
intensive care of patients, specific adjusting values are manually actuable switch. After the simulation of the 
first set according to the clinical condition of the pa- 15 new adjustment, it is also possible to manually adjust the 
tient. Observations are made as to whether an improved ventilating apparatus to the new ventilating data as 
physiological overall situation or a stabilization of the usuaL 

breathing system can be obtained with a ventilation An important improvement can, if required, be ob- 
with these values. The first adjustment must in many tained in that the patient data continue to be applied to 
situations be subsequently changed and such changes 20 the second simulator unit (patient model) and that the 
often lead to unforeseen and sometimes dangerous reac-. parameters for the patient model and thereby for the 
tions in the patient For these reasons, it is desirable to simulation are improved from these patient data. In this 
know at least approximately the effects of a new adjust- waV( a reaction behavior of the patient can be intro- 
ment before a corresponding change in the basic adjust- duced in a certain manner, into the patient model corre- 
ment of the ventilating apparatus is carried out. 25 spending to the patient and, by continued improvement, 

An anesthesia simulator is disclosed in the publication the estmiate 0 f the effects for a simulated new adjust- 
"Abbott-Narkosesimulator" by Helmut Schwilden ment of the ventilating apparatus becomes more reli- 
(Deutsche Abbott GmbH, Dec. 1986). In this anesthesia able 
simulator, the possible vaporizer adjustment of the anes- 
thesia apparatus is coupled to parameters of the ventilat- 30 BRIEF DESCRIPTION OF THE DRAWING 
ing system and certain, physiological quantities of the ^ invention ^ now be described with reference 
patient with the aid of a computer. t0 the single FIGURE which shows a schematic block 

After adjusting the patient data essential for the anes- . ofafl ^g^^ for ca^g out the method 
thesia and the anesthesia apparatus, the inhalation anes- f * ;™^t;™ 
thesia medium is selected and the dosis thereof is fixed 35 01 ™ e ^venuon. 

Such a simulation makes possible a selection of the DESCRIPTION OF THE PREFERRED 

anesthesia medium adapted to the patient and the deter- EMBODIMENTS OF THE INVENTION 

mination of the dosis required therefor as well as addi- ■ , - , . . , - . 

tional ventilating variables. The simulation further per- , V* ™*<* of he invennon proceeds from the venu- 
mits the displa? of a time^lependent profile for "the 40 ^apparatus disclosed, for example, in U.S. Pat No. 
course of the anesthesia to be expected However, this WW incorporated herein by. reference, 
simulation is not carried out during the course of the This venturing apparatus 2 ventilates a patient and 
anesthesia; instead, the simulation serves to determine the.measured values taken up via patient sensors 3 are 
the adjusting variables to be selected in the later anes- displayed as actual patient data 11 with a first display 
thesia process and serves to determine an advantageous 45 ™" ™" measured values sensed at the patient with 
selection of the anesthetic medium. measuring devices are, for example, breathing 

pressure, breathing flow and, if required, also values of 
SUMMARY OF THE INVENTION the blood gas concentrations. This known basic unit is 

It is an object of the invention to provide a method of now changed in such a manner that an adjusting unit 5 
controlling a ventilating apparatus such that an experi- 50 separate from the ventilating apparatus 2 is provided 
mental change can be fictitiously carried out during the which permits the ventilating apparatus to be shifted or 
ventilation and in advance of a change of the selected adjusted with respect to its adjusting values 9 such as 
adjustments which makes possible an estimate with breathing volume, frequency and the like. The adjusting 
respect to the changed patient data to be expected as a . unit 5 is separated from the ventilating apparatus 2 by 
consequence of the changed adjustment. 55 means of a control switch 4 which, when closed deliv- 

According to a feature of the invention, a first Simula-, ers the control command for accepting the adjusted 
tor unit simulating the characteristic values of the venti- values from the adjusting unit 5 into the ventilating 
lating apparatus (model of the ventilating apparatus) apparatus 2. 

and a second simulator unit (patient model) simulating When the switch 4 is opened, the adjusting values 
the patient parameters from the patient data are con- 60 desired or selected by the user do not immediately reach, 
nected with the ventilating apparatus such that the the ventilating apparatus 2; instead, they reach a first 
anticipated new adjustment (with the adjustment of the simulator unit 6 simulating the characteristic values of 
ventilating apparatus unchanged) is first carried out in the ventilating apparatus. This simulator unit 6 gener- 
the first simulator unit so that the resulting output val- ates a fictitious output signal which acts on the second 
ues can be coupled with the patient data of the second 65 simulator unit 7 simulating the patient This simulator 
simulator unit such that the effect of the changed adjust- unit 7 can, for example, be a lung model with the param- 
ment on the patient can be derived as simulated new eters of resistance and compliance. The fictitious output 
patient data. A switchover of the ventilating apparatus values in this case are pressure and flow. The patient 
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model then supplies the simulated measurement values 
10 as output variables which are displayed to the user as 
simulated follow-up values by means of a second dis- 
play unit 8. 

With an opened control switch 4, the user can change 5 
the adjustment at the adjustment unit S as desired with- 
out affecting the actual ventilation of the patient. The 
user can adjust to a desired fictitious patient value 
which approximates the therapeutic objective and can 
perform practical exercises and study the behavior of 10 
the simulated patient as well as the simulated ventilating 
apparatus. The advantage afforded is that the retention 
time of thie patient, for example, in the intensive care 
unit, is significantly reduced so that erroneous adjust- 
ments are not first recognized after they have already 15 
had a damaging effect on the patient; instead, the erro- 
neous adjustments are recognized in advance as a simu- 
lated erroneous step without a reaction in the patient. 

The reliability of the simulation is dependent upon 
the. quality of the model, that is, of the model of the 
ventilating device and of the patient. The first simulator 
unit 6 simulates a technical apparatus and this simula- 
tion is therefore simpler to realize. It must, however, be 
considered that the second simulator unit 7, that is the ^ 
patient model, can also have reactions on the first simu- 
lator unit 6. For example, for the application of a spe- 
cific tidal volume, a. pressure limitation becomes opera- 
tive in dependence upon the lung characteristic which 
can prevent the metering of the desired tidal volume. 30 

As a rule, such characteristics can, however, be ob- 
tained from the technical description of the ventilating 
apparatus so that an active operational connection be- 
tween the ventilating apparatus 2 and the first simulator 
unit 6 is not necessary. 35 

In contrast, the second simulator unit 7 for the patient 
behavior performs differently. Here it is possible to 
describe the actual patient behavior from the patient 
data which are sensed as measured values 11. The pa- 
rameters for the patient model can then be obtained by 40 
means of a suitable identification method and they can 
be estimated with respect to their magnitude and trend. 
For example, it is possible to determine the lung charac- 
teristics of resistance and compliance from the course of 
the pressure and flow of the breathing gas taken up so 45 
that a linear lung model can be used for the second 
simulator unit 7. 

If the user is in agreement with the resulting fictitious 
values generated by the simulator units, then the new 
adjusting values can be transmitted to the. ventilating 50 
apparatus by closing the control switch 4 and the actual 
effect of the adjustment on the patient can be observed 
from the first display unit 1. If both displays 1 and 2 are 
looked at simultaneously or even in a suitable format 
. one above the other on the same screen, the operator 55 
can immediately draw conclusions as to the quality of 
the simulation. 

In contrast to the known simulators such as flying 
simulators, the user can check the possible effects of the 
adjusted changes immediately in the ventilating process 60 
which proceeds in a routine manner without the ad- 
justed changes first having been made with effects on 
the patient. 

It is understood that the foregoing description is that 
. of the preferred embodiments of the invention and that 65 
various changes and modifications may be made thereto 
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without departing from the spirit and scope of the in- 
vention as defined in the appended claims. 
What is claimed is: 

1. A method of controlling a ventilating apparatus for 
which a new adjustment selected according to patient 
data is to .be made for optimization after a work-in time 
period, the method comprising the steps of: 

connecting both a first simulator unit defining a 
model of the ventilating apparatus and simulating 
the characteristic values of the ventilating appara- 
tus and a second simulator unit defining a model of 
the patient and simulating the patient parameters 
derived from the patient data to said ventilating 
apparatus such that the new adjustment is first 
carried out on said first simulating unit without 
changing the adjustment of said ventilating appara- 
tus thereby obtaining resulting output values at the 
output of said first simulator unit; 

coupling said resulting output values of said first 
simulator unit with said patient data of said second 
simulator unit such that effects of the new adjust- 
ment on the patient can be derived as simulated 
new patient data; and, 

switching over said ventilating apparatus to said new 
adjustment via a control command. 

2. The method of claim 1, wherein the application of 
the patient data to said second simulator unit is contin- 
ued; and, the parameters for said patient module are 
improved from this patient data thereby improving the 
simulation. 

3. A circuit arrangement for carrying out a method of 
controlling a ventilating apparatus for which a new 
adjustment selected according to patient data is made 
for optimization after a work-in time period, the circuit 
arrangement comprising: 

a plurality of sensors for sensing respective data on 
the patient; 

a first display unit for receiving said data; 

a first simulator unit defining a model of the ventilat- 
ing apparatus and simulating the characteristic 
values thereof; 

a second simulator unit connected to said sensors for 
also receiving said data, said second simulator unit 
defining a model of the patient and simulating the 
patient parameters derived from the patient data; 

adjusting means for setting said new adjustment, said 
adjusting means being connected to said first simu- 
lator unit so as to permit said new adjustment to be 
carried out in said first simulator unit and to pro- 
vide output values indicative thereof while the 
adjustment of said ventilating- apparatus remains 
unchanged; 

said second simulator unit having an input connected 
to said first simulator unit for receiving said output 
values thereof and coupling said output values with 
the patient data so as to facilitate the derivation of 
the effect of the new adjustment on the patient as 
simulated new patient data; 

a second display unit connected to said second simu- 
lator unit for receiving and displaying the simu- 
lated new patient data; and, 

a control switch for selectively connecting said ad- 
justing means to the ventilating apparatus in re- 
sponse to a control command for setting the venti- 
lating apparatus to said new adjustment. 
***** 
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